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[Claim(s)] 

[Claim 1] [ the layer insulation layer arranged between each layers of the insulated conductor layer 
which the winding by which the strand insulation was carried out was arranged and was wound ] The 
insulated coil for oil telegram mind apparatus which is the lamination structure where the perimeter of 
each above-mentioned insulated conductor layer was looped around two or more insulating layers one 
by one, and is characterized by the tensile strength of the direction of a circumference at the time of 
looping around using the plastic thin film film beyond a predetermined value at this insulating layer. 
[Claim 2] The insulated coil for oil telegram mind apparatus according to claim 1 characterized by 
having accepted further the layer which consists of an insulating paper to two or more insulating layers 
which constitute a layer insulation layer, and using it for them. 

[Claim 3] The insulated coil for oil telegram mind apparatus according to claim 2 characterized by 
making a layer insulation layer into the two-layer structure which laminated the plastic thin film film 
and the insulating paper. 

[Claim 4] The insulated coil for oil telegram mind apparatus according to claim 2 or 3 characterized by 
covering the end of a plastic thin film film at the end of an insulating paper in the end position of an 
insulated conductor layer. 

[Claim 5] The insulated coil for oil telegram mind apparatus according to claim 1 to 4 characterized by 
constituting a plastic thin film film from a polypropylene film. 

[Claim 6] The insulated coil for oil telegram mind apparatus according to claim 5 characterized by 
making a polypropylene film into a thickness of about 25-60 micrometers. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the insulating structure of oil telegram mind apparatus, 

such as an oil immersed transformer. 

[0002] 

[Description of the Prior Art] An iron core is looped around what gave covering or enamel covering and 
carried out the strand insulation with kraft etc., and the winding used for insulated coils, such as an oil 
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immersed transformer, is stored and used in a seal tank with insulation oil. Drawing 4 is the sectional 
view showing the conventional winding structure. In a figure, the insulated conductor layer around 
which the winding 1 by which winding was carried out for 1 and the strand insulation of a strand 
insulating layer and 3 was carried out for 2 was arranged and wound, and 4 are the layer insulation 
layers between each insulated conductor layer 3, carry out two-layer lamination and constitute the kraft 
4a about 125 micrometers thick. Such winding structure loops the perimeter of each insulated conductor 
layer 3 around one layer of kraft 4a at a time to two-layer, and manufactures it by winding winding 1 
around the perimeter further. Since the layer insulation layer 4 was reliability reservation when a tear 
etc. occurs according to a certain cause, it needed to be made into the lamination structure more than 
two-layer, and insulating papers, such as the oilproof good kraft 4a, were laminated and used for it from 
the former. 
[0003] 

[Problem to be solved by the invention] The winding of the conventional insulated coil is constituted as 
mentioned above, and laminated and used the kraft 4a for the layer insulation layer 4. The kraft 4a has 
comparatively weak mechanical strength, and when looping around the kraft 4a of each layer, in order to 
prevent the paper tear by the drawbar pull applied in the direction of a circumference etc., paper 
comparatively as thick as about 125 micrometers per layer is used. Thus, [ laminating the thick kraft 4a ] 
although it was superfluous, considering the electrical insulating characteristic side of the layer 
insulation layer 4 As mentioned above, it was difficult to reduce the amount of the kraft 4a used for that 
it is necessary to laminate for reliability reservation and, and securing tensile strength at the time of 
looping around, and it was what increases the insulating material cost of the layer insulation layer 4. 
[0004] This invention is accomplished in order to cancel the above problems, and it aims at reducing the 
amount of the insulating material used used for the above-mentioned layer insulation layer, and planning 
cost reduction, holding the insulation performance in the layer insulation layer arranged between each 
layers of an insulated conductor layer, and the reliability at the time of looping around. 
[0005] 

[Means for solving problem] [ the insulated coil for oil telegram mind apparatus according to claim 1 
concerning this invention ] [ the layer insulation layer arranged between each layers of the insulated 
conductor layer which the winding by which the strand insulation was carried out was arranged and was 
wound ] It is the lamination structure where the perimeter of each above-mentioned insulated conductor 
layer was looped around two or more insulating layers one by one, and the tensile strength of the 
direction of a circumference at the time of looping around uses the plastic thin film film beyond a 
predetermined value for this insulating layer. 

[0006] Moreover, in Claim 1, the insulated coil for oil telegram mind apparatus according to claim 2 
concerning this invention accepts further the layer which consists of an insulating paper to two or more 
insulating layers which constitute a layer insulation layer, and uses it for them. 

[0007] Moreover, the insulated coil for oil telegram mind apparatus according to claim 3 concerning this 
invention makes a layer insulation layer the two-layer structure which laminated the plastic thin film 
film and the insulating paper in Claim 2. 

[0008] Moreover, the insulated coil for oil telegram mind apparatus according to claim 4 concerning this 
invention is a wrap thing at the end of an insulating paper about the end of a plastic thin film film in the 
end position of an insulated conductor layer in Claim 2 or 3. 

[0009] Moreover, the insulated coil for oil telegram mind apparatus according to claim 5 concerning this 
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invention constitutes a plastic thin film film from a polypropylene film in either of Claim 1 -4. 

[0010] Moreover, the insulated coil for oil telegram mind apparatus according to claim 6 concerning this 

invention makes a polypropylene film a thickness of about 25-60 micrometers in Claim 5. 

[0011] 

[Mode for carrying out the invention] Below form 1. of operation explains the form 1 of implementation 
of this invention about a figure. Drawing 1 is the sectional view showing the winding structure of 
insulated coils, such as an oil immersed transformer by the form 1 of implementation of this invention. 
The insulated conductor layer around which the winding 1 by which winding was carried out for 1 and 
the strand insulation of a strand insulating layer and 3 was carried out for 2 was arranged and wound in 
the figure, and 5 are the layer insulation layers between each insulated conductor layer 3. The 
polypropylene film 6 as a plastic thin film film about 50 micrometers thick and the kraft 7 as an 
insulating paper about 125 micrometers thick are laminated and constituted. Such winding structure 
loops the perimeter of each insulated conductor layer 3 around the polypropylene film 6 and the kraft 7 
one by one, and manufactures them by winding winding 1 around the perimeter further. 
[0012] with the form of this operation, the kraft 7 conventionally used by two-layer was made into one 
layer, others were further alike, and the thin polypropylene film 6 was used. The characteristics 
comparison with such kraft 7 and the polypropylene film 6 and the comparison with breakdown intensity 
and design field strength are shown in drawing 2 . As shown in the table of drawing 2 , since the 
polypropylene film 6 with a thin thickness of about 50 micrometers has tensile strength several times the 
intensity of the kraft 7, even if it is a thin film, the drawbar pull of the direction of a circumference at the 
time of looping around can be borne enough, and can be looped around it without damage. Moreover, 
insulation performance is also good, and since it is high enough as compared with a design electric field 
value, breakdown intensity is also completely satisfactory. Moreover, the polypropylene film 6 and the 
kraft 7 are looped around, the oil resistance which was excellent in the kraft 7 is employed efficiently, 
and after oil immersion can maintain reliability. Moreover, polypropylene is inexpensive plastic material 
and the polypropylene film about 50 micrometers thick is markedly inexpensive as compared with about 
125-micrometer kraft. For this reason, with the form of implementation of this invention using the two- 
layer structure of the kraft 7 of one layer, and the polypropylene film 6, compared with the conventional 
thing which laminated and used kraft, cost reduction of the insulating material of the layer insulation 
layer 5 can be planned, and the cost of an oil immersed transformer can also be reduced. 
[0013] In addition, if the polypropylene film 6 is thicker than about 25 micrometers, sufficient tensile 
strength will be obtained, but in order to hold down material cost, a thing thinner than about 60 
micrometers is desirable. 

[0014] Moreover, generally, since tensile strength of a thin film is comparatively strong, the plastic film 
of not only polypropylene but an inexpensive material should just be used for plastic films, such as 
polypropylene. 

[0015] Moreover, with the form of the above-mentioned implementation, although it was considered as 
the two-layer structure of the polypropylene film 6 and the kraft 7, reliability improves the kraft 7 
further by being good also as more than two-layer, and making the polypropylene film 6 inexpensive 
one layer then and thin into a multilayer. Furthermore, [ since the polypropylene film 6 has low oil 
resistance compared with the kraft 7, the mechanical strength after oil immersion worsens a little, but ] 
Only the polypropylene film 6 can also be made into the lamination structure of lamination or the 
polypropylene film 6, other plastic films, etc., without using the kraft 7. 
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[0016] Form 2. drawing 3 of operation is the sectional view showing the winding structure of insulated 
coils, such as an oil immersed transformer by the form 2 of implementation of this invention. As shown 
in a figure, laminate the polypropylene film 6a as a plastic thin film film about 50 micrometers thick, 
and the kraft 7a as an insulating paper about 125 micrometers thick, and the layer insulation layer 5 
between each insulated conductor layer 3 is constituted. In the end position of the insulated conductor 
layer 3, the end of the polypropylene film 6a is covered at the end of the kraft 7a. Like the form 1 of the 
above-mentioned implementation by this while being able to plan cost reduction of the insulating 
material of the layer insulation layer 5 Since the end of the polypropylene film 6a which swelled with oil 
is covered with the oilproof good kraft 7a, the machine characteristics of the end of the polypropylene 
film 6a improve, and improvement in reliability can be aimed at. 
[0017] 

[Effect of the Invention] [ as mentioned above, the insulated coil for oil telegram mind apparatus 
according to claim 1 concerning this invention ] [ the layer insulation layer arranged between each layers 
of the insulated conductor layer which the winding by which the strand insulation was carried out was 
arranged and was wound ] Since it is the lamination structure where the perimeter of each above- 
mentioned insulated conductor layer was looped around two or more insulating layers one by one and 
the tensile strength of the direction of a circumference at the time of looping around used the plastic thin 
film film beyond a predetermined value for this insulating layer, The cost reduction of the insulating 
material used for a layer insulation layer becomes possible, and it becomes possible to obtain the 
inexpensive and reliable insulated coil for oil telegram mind apparatus. 

[0018] Moreover, in Claim 1, since the insulated coil for oil telegram mind apparatus according to claim 
2 concerning this invention accepted further the layer which consists of an insulating paper to two or 
more insulating layers which constitute a layer insulation layer and used it for them, it can plan certainly 
cost reduction of the insulating material of a layer insulation layer, holding reliability taking advantage 
of the oil resistance of an insulating paper. 

[0019] Moreover, in Claim 2, the insulated coil for oil telegram mind apparatus according to claim 3 
concerning this invention writes a layer insulation layer with the two-layer structure which laminated the 
plastic thin film film and the insulating paper, holding the reliability of an insulating layer, it can be 
certain and the cost reduction of the insulating material of a layer insulation layer can plan it effectively. 
[0020] Moreover, in Claim 2 or 3, for a wrap reason, the machine characteristics of the according to 
claim 4 insulated coil [ for oil telegram mind apparatus ] concerning this invention of a plastic thin film 
film end improve, and its reliability improves the end of a plastic thin film film at the end of an 
insulating paper in the end position of an insulated conductor layer. 

[0021] Moreover, in either of Claim 1 -4, since the insulated coil for oil telegram mind apparatus 
according to claim 5 concerning this invention constituted the plastic thin film film from a 
polypropylene film, it can plan certainly cost reduction of the insulating material of a layer insulation 
layer. 

[0022] Moreover, in Claim 5, the insulated coil for oil telegram mind apparatus according to claim 6 
concerning this invention writes a polypropylene film as a thickness of about 25-60 micrometers, and its 
tensile strength of the direction of a circumference at the time of looping around is enough, and it can 
plan certainly cost reduction of the insulating material of a layer insulation layer with sufficient 
reliability. 
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[Brief Description of the Drawings] 

[Drawing 11 It is the sectional view showing the winding structure of the insulated coil by the form 1 of 
implementation of this invention. 

[Drawing 21 It is the figure having shown the performance of the kraft and polypropylene film by the 
form 1 of implementation of this invention. 

[Drawing 31 It is the sectional view showing the winding structure of the insulated coil by the form 2 of 
implementation of this invention. 

[Drawing 41 It is the sectional view showing the winding structure of the conventional insulated coil. 
[Explanations of letters or numerals] 

1 Winding, 2 A strand insulating layer, 3 An insulated conductor layer, 5 A layer insulation layer, 6, 6a 
The polypropylene film as a plastic thin film film, 7, 7a Kraft as an insulating paper. 
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[Claim(s)] 

[Claim 1] [ the layer insulation layer arranged between each layers of the insulated conductor layer 
which the winding by which the strand insulation was carried out was arranged and was wound ] The 
insulated coil for oil telegram mind apparatus which is the lamination structure where the perimeter of 
each above-mentioned insulated conductor layer was looped around two or more insulating layers one 
by one, and is characterized by the tensile strength of the direction of a circumference at the time of 
looping around using the plastic thin film film beyond a predetermined value at this insulating layer. 
[Claim 2] The insulated coil for oil telegram mind apparatus according to claim 1 characterized by 
having accepted further the layer which consists of an insulating paper to two or more insulating layers 
which constitute a layer insulation layer, and using it for them. 

[Claim 3] The insulated coil for oil telegram mind apparatus according to claim 2 characterized by 
making a layer insulation layer into the two-layer structure which laminated the plastic thin film film 
and the insulating paper. 

[Claim 4] The insulated coil for oil telegram mind apparatus according to claim 2 or 3 characterized by 
covering the end of a plastic thin film film at the end of an insulating paper in the end position of an 
insulated conductor layer. 

[Claim 5] The insulated coil for oil telegram mind apparatus according to claim 1 to 4 characterized by 
constituting a plastic thin film film from a polypropylene film. 

[Claim 6] The insulated coil for oil telegram mind apparatus according to claim 5 characterized by 
making a polypropylene film into a thickness of about 25-60 micrometers. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the insulating structure of oil telegram mind apparatus, 

such as an oil immersed transformer. 

[0002] 

[Description of the Prior Art] An iron core is looped around what gave covering or enamel covering and 
carried out the strand insulation with kraft etc., and the winding used for insulated coils, such as an oil 
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immersed transformer, is stored and used in a seal tank with insulation oil Drawing 4 is the sectional 
view showing the conventional winding structure. In a figure, the insulated conductor layer around 
which the winding 1 by which winding was carried out for 1 and the strand insulation of a strand 
insulating layer and 3 was carried out for 2 was arranged and wound, and 4 are the layer insulation 
layers between each insulated conductor layer 3, carry out two-layer lamination and constitute the kraft 
4a about 125 micrometers thick. Such winding structure loops the perimeter of each insulated conductor 
layer 3 around one layer of kraft 4a at a time to two-layer, and manufactures it by winding winding 1 
around the perimeter further. Since the layer insulation layer 4 was reliability reservation when a tear 
etc. occurs according to a certain cause, it needed to be made into the lamination structure more than 
two-layer, and insulating papers, such as the oilproof good kraft 4a, were laminated and used for it from 
the former. 
[0003] 

[Problem to be solved by the invention] The winding of the conventional insulated coil is constituted as 
mentioned above, and laminated and used the kraft 4a for the layer insulation layer 4. The kraft 4a has 
comparatively weak mechanical strength, and when looping around the kraft 4a of each layer, in order to 
prevent the paper tear by the drawbar pull applied in the direction of a circumference etc., paper 
comparatively as thick as about 125 micrometers per layer is used. Thus, [ laminating the thick kraft 4a ] 
although it was superfluous, considering the electrical insulating characteristic side of the layer 
insulation layer 4 As mentioned above, it was difficult to reduce the amount of the kraft 4a used for that 
it is necessary to laminate for reliability reservation and, and securing tensile strength at the time of 
looping around, and it was what increases the insulating material cost of the layer insulation layer 4. 
[0004] This invention is accomplished in order to cancel the above problems, and it aims at reducing the 
amount of the insulating material used used for the above-mentioned layer insulation layer, and planning 
cost reduction, holding the insulation performance in the layer insulation layer arranged between each 
layers of an insulated conductor layer, and the reliability at the time of looping around. 
[0005] 

[Means for solving problem] [ the insulated coil for oil telegram mind apparatus according to claim 1 
concerning this invention ] [ the layer insulation layer arranged between each layers of the insulated 
conductor layer which the winding by which the strand insulation was carried out was arranged and was 
wound ] It is the lamination structure where the perimeter of each above-mentioned insulated conductor 
layer was looped around two or more insulating layers one by one, and the tensile strength of the 
direction of a circumference at the time of looping around uses the plastic thin film film beyond a 
predetermined value for this insulating layer. 

[0006] Moreover, in Claim 1, the insulated coil for oil telegram mind apparatus according to claim 2 
concerning this invention accepts further the layer which consists of an insulating paper to two or more 
insulating layers which constitute a layer insulation layer, and uses it for them. 

[0007] Moreover, the insulated coil for oil telegram mind apparatus according to claim 3 concerning this 
invention makes a layer insulation layer the two-layer structure which laminated the plastic thin film 
film and the insulating paper in Claim 2. 

[0008] Moreover, the insulated coil for oil telegram mind apparatus according to claim 4 concerning this 
invention is a wrap thing at the end of an insulating paper about the end of a plastic thin film film in the 
end position of an insulated conductor layer in Claim 2 or 3. 

[0009] Moreover, the insulated coil for oil telegram mind apparatus according to claim 5 concerning this 
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invention constitutes a plastic thin film film from a polypropylene film in either of Claim 1 -4. 

[0010] Moreover, the insulated coil for oil telegram mind apparatus according to claim 6 concerning this 

invention makes a polypropylene film a thickness of about 25-60 micrometers in Claim 5. 

[0011] 

[Mode for carrying out the invention] Below form 1. of operation explains the form 1 of implementation 
of this invention about a figure. Drawing 1 is the sectional view showing the winding structure of 
insulated coils, such as an oil immersed transformer by the form 1 of implementation of this invention. 
The insulated conductor layer around which the winding 1 by which winding was carried out for 1 and 
the strand insulation of a strand insulating layer and 3 was carried out for 2 was arranged and wound in 
the figure, and 5 are the layer insulation layers between each insulated conductor layer 3. The 
polypropylene film 6 as a plastic thin film film about 50 micrometers thick and the kraft 7 as an 
insulating paper about 125 micrometers thick are laminated and constituted. Such winding structure 
loops the perimeter of each insulated conductor layer 3 around the polypropylene film 6 and the kraft 7 
one by one, and manufactures them by winding winding 1 around the perimeter further. 
[0012] with the form of this operation, the kraft 7 conventionally used by two-layer was made into one 
layer, others were further alike, and the thin polypropylene film 6 was used. The characteristics 
comparison with such kraft 7 and the polypropylene film 6 and the comparison with breakdown intensity 
and design field strength are shown in drawing 2 . As shown in the table of drawing 2 , since the 
polypropylene film 6 with a thin thickness of about 50 micrometers has tensile strength several times the 
intensity of the kraft 7, even if it is a thin film, the drawbar pull of the direction of a circumference at the 
time of looping around can be borne enough, and can be looped around it without damage. Moreover, 
insulation performance is also good, and since it is high enough as compared with a design electric field 
value, breakdown intensity is also completely satisfactory. Moreover, the polypropylene film 6 and the 
kraft 7 are looped around, the oil resistance which was excellent in the kraft 7 is employed efficiently, 
and after oil immersion can maintain reliability. Moreover, polypropylene is inexpensive plastic material 
and the polypropylene film about 50 micrometers thick is markedly inexpensive as compared with about 
125-micrometer kraft. For this reason, with the form of implementation of this invention using the two- 
layer structure of the kraft 7 of one layer, and the polypropylene film 6, compared with the conventional 
thing which laminated and used kraft, cost reduction of the insulating material of the layer insulation 
layer 5 can be planned, and the cost of an oil immersed transformer can also be reduced. 
[0013] In addition, if the polypropylene film 6 is thicker than about 25 micrometers, sufficient tensile 
strength will be obtained, but in order to hold down material cost, a thing thinner than about 60 
micrometers is desirable. 

[0014] Moreover, generally, since tensile strength of a thin film is comparatively strong, the plastic film 
of not only polypropylene but an inexpensive material should just be used for plastic films, such as 
polypropylene. 

[0015] Moreover, with the form of the above-mentioned implementation, although it was considered as 
the two-layer structure of the polypropylene film 6 and the kraft 7, reliability improves the kraft 7 
further by being good also as more than two-layer, and making the polypropylene film 6 inexpensive 
one layer then and thin into a multilayer. Furthermore, [ since the polypropylene film 6 has low oil 
resistance compared with the kraft 7, the mechanical strength after oil immersion worsens a little, but ] 
Only the polypropylene film 6 can also be made into the lamination structure of lamination or the 
polypropylene film 6, other plastic films, etc., without using the kraft 7. 
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[0016] Form 2. drawing 3 of operation is the sectional view showing the winding structure of insulated 
coils, such as an oil immersed transformer by the form 2 of implementation of this invention. As shown 
in a figure, laminate the polypropylene film 6a as a plastic thin film film about 50 micrometers thick, 
and the kraft 7a as an insulating paper about 125 micrometers thick, and the layer insulation layer 5 
between each insulated conductor layer 3 is constituted. In the end position of the insulated conductor 
layer 3, the end of the polypropylene film 6a is covered at the end of the kraft 7a. Like the form 1 of the 
above-mentioned implementation by this while being able to plan cost reduction of the insulating 
material of the layer insulation layer 5 Since the end of the polypropylene film 6a which swelled with oil 
is covered with the oilproof good kraft 7a, the machine characteristics of the end of the polypropylene 
film 6a improve, and improvement in reliability can be aimed at. 
[0017] 

[Effect of the Invention] [ as mentioned above, the insulated coil for oil telegram mind apparatus 
according to claim 1 concerning this invention ] [ the layer insulation layer arranged between each layers 
of the insulated conductor layer which the winding by which the strand insulation was carried out was 
arranged and was wound ] Since it is the lamination structure where the perimeter of each above- 
mentioned insulated conductor layer was looped around two or more insulating layers one by one and 
the tensile strength of the direction of a circumference at the time of looping around used the plastic thin 
film film beyond a predetermined value for this insulating layer, The cost reduction of the insulating 
material used for a layer insulation layer becomes possible, and it becomes possible to obtain the 
inexpensive and reliable insulated coil for oil telegram mind apparatus. 

[0018] Moreover, in Claim 1, since the insulated coil for oil telegram mind apparatus according to claim 
2 concerning this invention accepted further the layer which consists of an insulating paper to two or 
more insulating layers which constitute a layer insulation layer and used it for them, it can plan certainly 
cost reduction of the insulating material of a layer insulation layer, holding reliability taking advantage 
of the oil resistance of an insulating paper. 

[0019] Moreover, in Claim 2, the insulated coil for oil telegram mind apparatus according to claim 3 
concerning this invention writes a layer insulation layer with the two-layer structure which laminated the 
plastic thin film film and the insulating paper, holding the reliability of an insulating layer, it can be 
certain and the cost reduction of the insulating material of a layer insulation layer can plan it effectively. 
[0020] Moreover, in Claim 2 or 3, for a wrap reason, the machine characteristics of the according to 
claim 4 insulated coil [ for oil telegram mind apparatus ] concerning this invention of a plastic thin film 
film end improve, and its reliability improves the end of a plastic thin film film at the end of an 
insulating paper in the end position of an insulated conductor layer. 

[0021] Moreover, in either of Claim 1 -4, since the insulated coil for oil telegram mind apparatus 
according to claim 5 concerning this invention constituted the plastic thin film film from a 
polypropylene film, it can plan certainly cost reduction of the insulating material of a layer insulation 
layer. 

[0022] Moreover, in Claim 5, the insulated coil for oil telegram mind apparatus according to claim 6 
concerning this invention writes a polypropylene film as a thickness of about 25-60 micrometers, and its 
tensile strength of the direction of a circumference at the time of looping around is enough, and it can 
plan certainly cost reduction of the insulating material of a layer insulation layer with sufficient 
reliability. 
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[Brief Description of the Drawings] 

fPrawing 11 It is the sectional view showing the winding structure of the insulated coil by the form 1 of 
implementation of this invention. 

[Drawing 21 It is the figure having shown the performance of the kraft and polypropylene film by the 
form 1 of implementation of this invention. 

[Drawing 31 It is the sectional view showing the winding structure of the insulated coil by the form 2 of 
implementation of this invention. 

fPrawing 41 It is the sectional view showing the winding structure of the conventional insulated coil. 
[Explanations of letters or numerals] 

1 Winding, 2 A strand insulating layer, 3 An insulated conductor layer, 5 A layer insulation layer, 6, 6a 
The polypropylene film as a plastic thin film film, 7, 7a Kraft as an insulating paper. 
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